Glucocorticoid- and long-term stress-induced aberrant synaptic plasticity are mediated by activation of the glucocorticoid receptor.
Long-term stress is known to cause aberrant synaptic plasticity and to impair learning and memory. Recent studies show that acute high concentration of glucocorticoids exerts similar effects to those of long-term stress. In the present study, we conducted an electrophysiological study, western blot analysis, and behavioral study to examine whether long-term stress and acute high concentration of corticosterone share common mechanisms. Acute corticosterone (1 μM) impaired LTP in the acute hippocampal slices, and this impairment was blocked by RU486, a glucocorticoid receptor (GR) antagonist. In the two-week restraint stress-treated rats, object recognition memory and hippocampal LTP were impaired and these impairments were restored by RU486 co-treatment. Moreover, the hippocampal BDNF level was also significantly reduced in the corticosterone- or long-term stress-treated hippocampus and restored by RU486 co-treatment. These results suggest that corticosterone and long-term stress induce aberrant synaptic plasticity, memory impairment, and reduction in the hippocampal BDNF level through GR activation. Taken together, we suggest that acute high concentration of glucocorticoid-induced LTP impairment study may be a good tool for screening the treatments for stress-induced psychiatric disorders including memory impairment.